Introduction
There are more than 100 described species of Camponotus in Australia, yet few can be identified with certainty. Most species can be identified only by comparing specimens with type material. This is necessary because of the paucity and ambiguity of original descriptions and the lack of a published key for the genus.
Camponotus terebrans (Lowne) is one of the most common ants in sandy soils of southern Australia and is one of the first ant species to colonise disturbed sites. Its castes display wide variation in size, colour, pilosity and profile, and because of this variation, major and minor workers may conceivably be misidentified as different species if collected away from the nest. Over the last decade or so, ecologists have recognised that the number of ant taxa present at a site is an indicator of 'environmental success', particularly when a disturbed site is being revegetated (Majer 1983) . In monitoring these sites, field biologists have been frustrated by a lack of taxonomic literature. The aims of this paper are to clarify the taxonomy of this variable species by a combination of morphological and molecular analysis, to present a clear description, and to provide an overview of the biology of the species. 
Systematic Implications of the Allozyme Data
The allozyme profiles at 32 loci for the 43 ants, representing 25 nests, included in the initial screen are shown in Table 1 ; the geographic localities of these nests are shown in Fig. 4 . Sixteen loci displayed allozyme variation, with a maximum of four allozymes found at each of several loci. Whilst within-nest polymorphism was common, all 68 cases involved the presence of only two allozymes, and in only one of these cases were no heterozygotes detected (Acon-1 for Nest 23). As such, it is appropriate to employ our previous approach of using the nest as the unit of analysis (McArthur and Adams 1996) .
The genetic relationships amongst the 25 nests, based on the pairwise comparison of nests for %FDs, are displayed in Fig. 5 . Overall, nests show a high degree of genetic similarity across the geographic range sampled, with a maximum of 13%FD found between any two nests, and an average level of divergence of 5.4%FD (the genetic-distance matrix is not shown). Nevertheless, two major groupings are evident in Fig. 5 , differing at an average of 9.1%FD (equating to approximately three fixed differences). Most significantly, the geographic distribution of the two groups is distinctly non-random, and reflects a simple, underlying geographic pattern. First, there is a 'southern' group (Nests 1-8) consisting of all of the Western Australian nests except the two from Kalgoorlie, plus those from Fleurieu Peninsula, South Australia (Nests 21-25). The second group consists of the 'northern' nests, namely the two from Kalgoorlie (Nests 9, 10) plus the remaining six northern locations from South Australia . An examination of Table 1 indicates that the northern and southern groups can be diagnosed unequivocally by their allozyme profiles at the loci Est-2 and Acon-1 (although only Est-2 is fully diagnostic on its own), with further differentiation within either Western Australia or South Australia apparent at the loci Enol and Est-1.
No other major genetic discontinuities are evident from the allozyme data, with only a single locus per group showing any evidence of regional differentiation within each of the southern and northern groups. For the southern group a comparison of the Western Australian with the South Australian nests reveals a near-fixed difference at the locus Enol (Table 1) . The northern group also shows within-group divergence at one locus, with the Kalgoorlie nests possessing a nearfixed difference at Est-1 from those in South Australia (Table 1 ). The genetic divergence at these two loci is responsible for the primary dichotomies found within each group, as displayed in Fig.  6 . Thus, the genetic divergence within each group across a geographic range of more than 1000 km is clearly less than that displayed between the northern and southern groups, which were sampled to within 200 km of one another (e.g. Esperance and Kalgoorlie in Western Australia, Cox Scrub and Calperum in South Australia).
In an attempt to resolve the ambiguous pattern of genetic diversity observed in C. terebrans, additional nests were sampled throughout eastern South Australia from the Riverland region southwards. All available blocks of sandy habitat were visited in an effort to locate additional nests. In this manner, nine nests from a further seven sites were sampled, with these additional ants being analysed only for the enzymes ACON, EST, ENOL, GPI, PEPB and TPI, the most informative genetic markers from the initial screen. The results of this screen are presented in Table 2 .
Even though the formerly diagnostic locus Est-1 now displays a few heterozygotes, once again the overall allozyme profiles at Acon-1, Est-1 and Est-2 reveal a distinction between the two northern-type nests (Nests 33 and 34 from Stockyard Plain) and all others to the south, including Nest 32 from Billiat Conservation Park, the first patch of sandy terrain to the south. The maintenance of the dichotomy between the northern and southern groups is better demonstrated by a PCoA analysis on the Rogers' genetic-distance matrix of pairwise comparisons of all of the 24 nests sampled in South Australia (data from the nine loci run for all nests and extracted from Tables 1 and 2 ). The PCoA scores for the first two dimensions extracted in such an analysis are plotted in Fig. 6 . The distinction between the northern and southern groups is clearly shown, with all nests falling within either one or the other of the two clusters. Thus there is reasonable genetic integrity within each of the two groups across Table 1 . Allozyme profiles of the 43 ants examined in the initial screen Ants are designated by nest Nos 1-25 (localities as per Fig. 4 ) and also alphabetically, where two or more ants from the nest were sampled. A dash indicates no activity for that particular enzyme. Loci: 1, Acon-1; 2, 3, Acyc; 4, Ald; 5, Argk; 6, Enol; 7, 8, 9, 10, 11, Fum; 12, Gapd; 13, 14, 15, Gpi; 16, Gpt; 17, Hk; 18, Idh; 19, Ldh; 20, Me; 21, Ndpk; 22, PepA; 23, 24, 25, 26, 27, Pgk; 28, 29, 30, Pk; 31, Sod; 32 This lack of sympatric associations of the genetic types is consistent with morphology, where body colour and eye size show a similar pattern. While the level of genetic and morphological divergence found between the northern and southern groups of these ants suggests that they may represent distinct taxa, it is not of sufficient magnitude in allopatry to draw the definite conclusion that they represent distinct biological species. For example, it is possible that the two groups represent the extremes of a north-south cline, or that they are formerly disjunct subspecies that may be in the process of merging into a single metapopulation. Further sampling in geographically intermediate regions is needed to resolve this borderline systematic scenario. Table 2 Allozyme profiles of an additional 17 ants from seven nests in South Australia, south of the Riverland The profiles of four ants taken from nests already screened (Nests 21 and 24, southern group, and Nest 11, northern group) are also presented. Ants are designated by nest Nos 11-34 (localities as per Fig. 4 ) and also alphabetically, where two or more ants from the nest were sampled. A dash indicates no activity for that particular enzyme. Loci: 1, Acon-1; 2, 6, Enol; 7, 8, 15, Gpi; 23, 24,  32, Tpi b  26b  Beachport  c  b  b  a  a  b  b  a  ab  27a  Mt Hope  c  b  ab  a  b  a  b  a  ab  27b  Mt Hope  c  b  b  a  a  b  b  a  a  28a  West Avenue Range  c  b  b  a  a  b  b  a  ab  28b  West Avenue Range  c  b  b  a  a  bd  b  a  ab  29a  Mt Rescue  c  b  b  a  a  b  ab  a  b  29b  Mt Rescue  c  b  b  a  a  bd  -a  b  30 Ngarkat
Diagnosis
Camponotus terebrans is clearly distinguished from all other ants by the following characters.
(1) As a formicine, the acidopore in lateral view is tapering to the orifice, which is fringed with short setae. (2) As a member of the genus Camponotus, the antennae are inserted in the head capsule distant from the clypeus by a distance greater than the diameter of the antennal fossae. (3) As a member of the C. wiederkehri group, it displays, in lateral and ventral view, J-shaped setae attached to ventral mouthparts usually 4-8 in number and about 0.5 mm long (Fig. 7) . It could be confused with Melophorus spp., which possess superficially similar J-shaped setae, but in Melophorus the antennae are inserted close to the clypeus. (4) The node in lateral view has a summit that is angular or sharp and never smoothly convex. (5) Tibiae are pilose, and the longest setae display an uneven inclination ranging from 30°to 70°and are separated by a distance that is equal to or greater than their length, with shorter, more adpressed setae, more closely spaced (Fig. 8) . (6) Antennal scapes are pilose, the longest setae are near erect and sparse along the length of the scape, and the shorter setae are more adpressed and denser. The flexor or inner side is on the left, where four (of the total nine or 10) short erect bristles, which are much coarser than the setae, may be seen. Scale line = 500 µm.
Worker Description
Major worker. Lateral view. Head dark brown to red-brown, sides finely reticulate, glossy. Scape dark brown to black. Funiculus dark brown to yellow-brown. Vertex with 6-10 long and short setae. Gula with 10-20 setae. Dorsal view. Head sides mostly strongly convex then tapering to the front. Vertex straight, concave in some other views. Setae on scape (near centre) distinct, sparse, sub-erect to erect, pubescence adpressed to decumbent, distinct, spaced less than their length apart. Frontal carinae, anterior quarter converging then diverging, next quarter straight diverging, posterior half parallel then diverging. Frontal area, indistinct, small, elongated diamond shape. Head width reaches maximum near a line through eye centre. Six teeth on the masticatory border plus a small tooth on the basal border near the angle. Clypeus anterior margin (Fig. 9a) , lateral quarters transverse straight, median half strongly projecting to the front bounded by 90°angles, with crenulations. Integument of clypeus finely reticulate, sparsely and feebly punctate, glossy. Pubescence on clypeus adpressed, indistinct, spaced much greater than their length apart. Carina indistinct. Lateral view. Pronotum brown to yellow, sometimes mottled, from an anterior narrow flat plate follows a gentle concavity then a gentle convexity, with 10-20 setae. Mesonotum brown to yellow, sometimes mottled, flatly convex, with 10-20 setae. Metanotum distinct (Fig. 10a) , usually straight although sometimes convex, sometimes sloping down towards the node, usually glabrous, separated from the propodeum by a groove usually shorter than a quarter of the length of the metanotum, rarely half as long. Propodeum brown to yellow, with 10-20 setae, dorsum either straight or feebly convex, angle rounded and often indistinct, generally about 130°but sometimes a little sharper in largest major workers, upper three-quarters of declivity straight, length of dorsal and declining faces about equal. Integument near propodeal spiracle finely reticulate and usually glabrous, pubescence much denser below than above, spiracle elongated and placed on the side well forward of declivity. Node brown to yellow, anterior face convex, summit sharp (Fig. 10a) , posterior face mostly straight, pubescence adpressed, usually sparse. Gaster darker than mesosoma, usually black or dark brown, integument of first gastric tergite microscopically finely striate, glossy. Fore coxa always lighter than pronotum, yellowish rarely whitish. Fore femur always lighter than pronotum, yellowish rarely whitish. Fore tibia red-yellow to red-brown. Fore tarsus red-yellow to red-brown. Mid-tibiae with outer setae 0.2 mm long, spaced greater than their length apart, inclined about 60°, pubescence adpressed distinct, 9 or 10 bristles in each of 2 rows on inner surface, often hard to isolate from surrounding setae. Front or rear view. Node summit bidentate in largest major workers, otherwise convex with 6-10 long setae. (a ) (b )
Discussion
Brown (1956) synonymised Wheeler's C. darlingtoni with Smith's C. testaceipes (as noted above, C. testaceipes is preoccupied and its replacement name is C. terebrans). This synonymy was based on Dr E. O. Wilson's comparison of Wheeler's types in MCZ with Smith's type in BMNH, as Dr Brown did not compare the specimens himself. During this study, we have re-examined this material and find that C. darlingtoni is a valid species distinct from C. terebrans. In particular, C. darlingtoni lacks the cluster of elongate J-shaped setae on the mouthparts, a characteristic of the C. wiederkehri species-group, to which C. terebrans belongs. Thus, C. darlingtoni is removed from synonymy with C. terebrans and is here excluded from the C. wiederkehri species-group. Unfortunately, the exact placement of this species will require a broader examination of the rich and diverse Australian Camponotus fauna and is beyond the scope of this paper. To secure the identity of C. darlingtoni, a worker from Margaret River, Western Australia, which is housed in the MCZ collection, is here designated a lectotype. at Mount Hope and Stockyard Plain, diurnal foragers have been observed, although nocturnal foraging is more general. Nests of Camponotus aurocinctus (Smith) have been observed within a few metres of nests of C. terebrans in sandy soil at Stockyard Plain and at Danggali Conservation Park.
Associations with Other Invertebrates
Coleoptera : Tenebrionidae. There is a relationship between C. terebrans and the tenebrionid beetle Camponotiphilus fimbricollis Lea, involving co-habitation (Mathews 1993) . C. terebrans and Camponotiphilus fimbricollis have been taken from the same nest at Beverley, Western Australia (32°07ЈS, 116°56ЈE), by F. H. duBoulay (SAMA) and at Hattah Lakes, Victoria (34°45ЈS, 142°20ЈE) (NMVA).
Lepidoptera. Camponotus terebrans is believed to have a mutualistic relationship with a butterfly (Ogyris spp.). Localities at which the larvae of Ogyris spp. and C. terebrans have been collected from the same nest are recorded in the 'Other Material Examined' section as 'with Ogyris'. In these cases, the entrance to the nest was generally close to a food plant of Ogyris, such as Choretrum glomeratum R. Br.
Conclusion
Prior to this study, what is here considered to be C. terebrans was in a state of some uncertainty, with the existence of several valid species plus a subspecies. With the establishment of the new synonyms C. latrunculus victoriensis and C. myoporus, the taxonomy of C. terebrans is now underpinned by an unambiguous diagnosis, despite the considerable variation displayed in both morphological and allozyme characters. This study represents useful baseline 597 Review of Camponotus terebrans Fig. 12 . Head width and head length of Camponotus terebrans workers taken at Mount Hope. Individuals were taken when foraging on a shrub, Banksia marginata (n = 65), and dug from a nearby nest (n = 285). There is some overlap in the figure for small head widths. information that will facilitate the future documentation of morphological, ecological and behavioural differences that may exist within this variable species. In time, this could help field biologists to further document the natural history of C. terebrans.
